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(54) LUMINESCENT PANEL AND ELECTRIC DEVICE 
(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a luminescent panel, in which boundaries 
of an electrode are not conspicuous, and electric devices carrying this 
luminescent panel. 

SOLUTION: Since a compensating layer 17 is provided, which is made of the 
same material with the same thickness as a negative electrode 15, in domains 
other than the domain, in which the negative electrode 15 is formed, when 
a user looks at this organic EL panel 10 from a display face side, it becomes 
uniformly transparent over this whole panel surface, then the boundaries 
of the negative electrode 15 are not conspicuous. 
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CLAIMS 



[Claim (s)] 

[Claim 1] The luminescence panel which is a luminescence panel of 
transparence by which the laminating of two or more layers was carried out, 
and they were constituted, and is characterized by forming the amendment 
layer which has transparency almost comparable as said electrode in the 
field corresponding to the field in which the electrode is not formed. 
[Claim 2] It is the luminescence panel characterized by being formed by 
thickness almost comparable as said electrode with the same ingredient as 
the ingredient with which said amendment layer forms said electrode in a 
luminescence panel according to claim 1. 

[Claim 3] The ingredient in which said amendment layer forms said electrode 
in a luminescence panel according to claim 1 is a luminescence panel 



characterized by being formed so that it may become transparency almost 
comparable as said electrode with a different ingredient. 
[Claim 4] It is the luminescence panel which said luminescence panel is 
an organic electroluminescence (Electro Luminescence) panel, and is 
characterized by said electrode being the cathode of said organic EL panel 
in a luminescence panel according to claim 1. 

[Claim 5] It is the luminescence panel characterized by being formed on 
the insulating layer by which the laminating of said amendment layer was 
carried out on said cathode in the luminescence panel according to claim 
4. 

[Claim 6] Electronic equipment which carried the panel drive control unit 
which carries out drive control of a luminescence panel and said 
luminescence panel given in any 1 of claims 1-5, the power unit which 
supplies a power source to said panel drive control unit, and the clock 
feeder which supplies a clock signal required in order that the equipment 
concerned may perform drive control to said panel drive control unit. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electronic equipment 
carrying a luminescence panel and these luminescence panels, such as an 
organic EL panel. 
[0002] 

[Description of the Prior Art] The organic electroluminescence (Electro 
Luminescence) panel is known as a thin luminescence panel. Drawing 5 is 
the sectional view of an organic EL panel. As shown in drawing 5 , the 
laminating of the transparent glass substrate 101, an anode plate 102, an 
insulating layer 103, the luminescent organic layer 104, cathode 105, 
encapsulant 106, and the closure substrate 107 is carried out to this order, 
and the organic EL panel is constituted. The anode plate 102 is formed of 
transparence members, such as IT0 (indium tin oxide), and cathode 105 is 
formed with metals of a low work function, such as magnesium, aluminum, 
and calcium. Moreover, the luminescent organic layer 104 is constituted 
by the hole injection layer which supplies a hole to the organic 
electroluminescence layer containing an organic EL device, or this layer. 
By impressing direct current voltage between these anode plates 102 and 



cathode 105, the luminescent organic layer 104 located between these anode 
plates 102 and cathode 105 emits light. 

[0003] Here, cathode 105 is formed with a metal thin film, and if each class 
mentioned above is mostly formed by the member of transparence, it will 
become the organic EL panel of transparence. If the organic EL panel of 
such transparence is arranged between the dial face of a clock, and cover 
glass, while the time stamp by the dial face can be referred to without 
being interfered with a visual field by the panel concerned at the time 
of panel nonluminescent, for a user, it will become possible to refer to 
the various information displayed by the luminescence at the time of panel 
luminescence. 
[0004] 

[Problem (s) to be Solved by the Invention] By the way, the cathode 105 
mentioned above bears the role which supplies an electron required in order 
to make the luminescent organic layer 104 emit light. Therefore, if priority 
is given to the transparency of the whole organic EL panel and this cathode 
105 is formed very thinly, the electric resistance value of cathode 15 will 
rise, and enough electrons cannot be supplied, consequently desired 
brightness will no longer be obtained. If priority is given to the 
brightness of a panel and cathode 105 is more thickly formed contrary to 
this, transparency will fall instead of sufficient brightness being 
obtained, the dial face in a panel lower part will refer to, and it will 
keep that it is ********. 

[0005] So, in the present condition, the field in which the thickness of 
cathode 105 was adjusted so that transparency and brightness might be 
balanced, consequently cathode 105 was formed is about 60% of 
transparencies, and the field in which cathode 105 is not formed serves 
as about 90% of transparencies. 

[0006] However, when there is a difference of about 30% of transparency 
as mentioned above in the field in which cathode 105 was formed, and the 
field in which cathode 105 is not formed, the boundary of cathode 105 is 
a little conspicuous, and there is a problem that the dial face of the lower 
part cannot be easily seen, or the quality as goods will deteriorate etc. 
[0007] This invention is made under such a background and aims at offering 
the electronic equipment carrying the luminescence panel by which the 
boundary of an electrode is not conspicuous, and this luminescence panel. 
[0008] 

[Means for Solving the Problem] In order to solve the technical problem 
mentioned above, the 1st configuration of this invention is the 
luminescence panel of transparence by which the laminating of two or more 



layers was carried out, and they were constituted, and is characterized 
by forming the amendment layer which has transparency almost comparable 
as said electrode in the field corresponding to the field in which the 
electrode is not formed. According to this configuration, the boundary of 
an electrode is not conspicuous even if it is the case where a user looks 
at this luminescence panel. 

[0009] Moreover, the 2nd configuration of this invention is characterized 
by forming said amendment layer by thickness almost comparable as said 
electrode with the same ingredient as the ingredient which forms said 
electrode in the 1st configuration. 

[0010] Moreover, the 3rd configuration of this invention is characterized 
by forming said amendment layer so that it may become transparency almost 
comparable as said electrode with a different ingredient from the 
ingredient which forms said electrode in the 1st configuration. 
[0011] Moreover, in the 1st configuration, said luminescence panel of the 
4th configuration of this invention is an organic electroluminescence 
(Electro Luminescence) panel, and it is characterized by said electrode 
being the cathode of said organic EL panel. 

[0012] Moreover, the 5th configuration of this invention is characterized 
by forming said amendment layer on the insulating layer by which the 
laminating was carried out on said cathode in the 4th configuration. 
[0013] moreover, the 6th configuration of this invention — the 1- it is 
electronic equipment which carried the 5th panel drive control unit which 
carries out drive control of the luminescence panel and said luminescence 
panel of the configuration of any one, the power unit which supplies a power 
source to said panel drive control unit, and the clock feeder which supplies 
a clock signal required in order that the equipment concerned may perform 
drive control to said panel drive control unit. According to this 
configuration, the boundary of an electrode is not conspicuous even if it 
is the case where a user looks at the luminescence panel carried in this 
electronic equipment. 
[0014] 

[Embodiment of the Invention] Next, the suitable operation gestalt of this 
invention is explained, referring to a drawing. Below, the case where the 
organic EL panel concerning 1 operation gestalt of this invention is carried 
in the wrist watch mold information machines and equipment equipped by a 
user' s arm is mentioned as an example, and is explained. 
A: **** of configuration (l) wrist-watch mold information machines and 
equipment — explain the configuration of the wrist watch mold information 
machines and equipment 100, referring to the sectional view shown in drawing 



I first. As shown in drawing 1 , the wrist watch mold information machines 
and equipment 100 are constituted in preparation for the inside of the case 
formed with cover glass 1, the case 2, and the back lid 3 in the circuit 
board 4. The quartz resonator 5 for generating the source oscillation signal 
which has reference frequency, and the cell 6 for supplying power to each 
part of the wrist watch mold information machines and equipment 100 are 
formed in the rear-face side (drawing lower part) of the circuit board 4. 
On the other hand, the IC chip 7 which manages various control processings 
is formed in the front-face side (drawing upper part) of the circuit board 
4, a liquid crystal panel 20 (hereafter referred to as LCD20) is formed 
in the location estranged above the IC chip 7, and the organic EL panel 
10 of transparence is further formed in the upper part. Since the organic 
EL panel 10 is transparent, when it sees from a user, in the condition that 
nothing is displayed on the organic EL panel 10, the contents of a display 
by that LCD20 that exists caudad can be referred to, without being 
interfered with a visual field by this organic EL panel 10. Moreover, even 
if it is in the condition that information is displayed on the organic EL 
panel 10, it is possible for all the contents of a display by LCD20 not 
to disappear, and to refer to the near contents. 

[0015] (2) Explain the configuration of an organic EL panel 10, referring 
to the sectional view shown in the configuration, next drawing 2 of an 
organic EL panel 10. In addition, in drawing 2 , the cover glass 1 of the 
wrist watch mold information machines and equipment 100 shown by drawing 
i and the field (namely, screen) which counters are made into the lowest 
side in drawing, and the circuit board 4 of the wrist watch mold information 
machines and equipment 100 and the field which counters are used as the 
maximum top face in drawing. Therefore, when a user looks at this organic 
EL panel 10, it will see from [ which is shown all over / Y / drawing ] 
an arrow head. 

[0016] As shown in drawing 2 , in this organic EL panel 10, the anode plate 
12 by which pattern NINGU was carried out is formed on the transparent glass 
substrate 11. This anode plate 12 consists of a transparent material which 
has conductivity, such as ITO. 

[0017] The insulating layer 13 is formed on this anode plate 12. This 
insulating layer 13 is formed in fields other than the luminescence field 
of this organic EL panel 10. 

[0018] The hole injection layer / EL layer 14 containing the organic 
electroluminescence layer which consists of a hole injection layer which 
supplies a hole on these anode plates 12 and an insulating layer 13, and 
an organic EL device are formed. A hole injection layer / EL layer 14 forms 



conductive polymers, such as Baytron P (Bayer trademark VPA1 4083), as a 
hole injection layer, and has composition which carried out the laminating 
of the luminescent macromolecule which has pi conjugate corresponding to 
each color, such as the poly fluorene system and a poly para-phenylene 
vinylene system, on it. 

[0019] On this hole injection layer / EL layer 14, cathode 15 is formed 
with metal thin films of a low work function, such as magnesium, aluminum, 
and calcium. Drawing 3 is the top view showing the formation pattern of 
the cathode 15 (when it considers as a common electrode) in the case of 
driving the organic EL panel 10 of a segmental die by 1/3 duty. In drawing 
3 , 15a is a common electrode corresponding to a luminescence field, 15b 
is inter-electrode wiring which connects between common electrode 15a, and 
15c is cathode auxiliary wiring connected to the panel driver which is not 
illustrated. Here, all of these common electrode 15a, inter-electrode 
wiring 15b, and cathode auxiliary wiring 15c are meant in cathode 15. 
[0020] On this cathode 15, and the hole injection layer / EL layer 14, an 
insulating layer 16 is formed over the whole surface of a panel 10, and 
the amendment layer 17 for amending transparency is further formed on this 
insulating layer 16. This amendment layer 17 is formed in fields other than 
the field (refer to drawing 3 ) in which cathode 15 is formed by the same 
ingredient as cathode 15, and the same thickness, as shown in the top view 
of drawing 4 . That is, the formation field of the cathode 15 shown in drawing 
3 and the formation field of the amendment layer 17 shown in drawing 4 serve 
as relation reversed mutually. Moreover, since the insulating layer 16 is 
formed between cathode 15 and the amendment layer 17, there is also no danger 
that cathode 15 and the amendment layer 17 will short-circuit electrically. 
[0021] On this amendment layer 17 and an insulating layer 16, the 
encapsulant 18 and the closure substrate 19 of transparence are formed 
mostly. As for the amendment layer 17 which consists of the same metallic 
material as cathode 15 and this cathode 15, although degradation by 
oxidation poses a problem, since it has composition intercepted from the 
external world by the glass substrate 11 located in the both-ends layer 
of an organic EL panel 10, and the closure substrate 19, these cathode 15 
and the amendment layer 17 produce the problem of the above-mentioned 
degradation. 

[0022] By the above configurations, since there is an amendment layer 17 
which has the same transparency as this cathode 15 also in the field to 
which cathode 15 does not exist when a user looks at [ which is shown all 
over / Y / drawing ] an organic EL panel 10 from an arrow head, it becomes 
the transparency of homogeneity over this whole panel surface. 



[0023] In addition, in drawing 3 , although the case where cathode 15 was 
a common electrode was shown, not only this but the cathode 15 may be a 
segment electrode. However, since the wiring of a common electrode 
generally does not become complicated from a segment electrode, there is 
a merit that the boundary of a wiring part cannot be [ the way at the time 
of using cathode 15 as a common electrode ] easily conspicuous. 
[0024] B: Explain the manufacture approach of the organic EL panel 10 which 
carried out the manufacture approach ****. First, as opposed to a glass 
substrate 11, the anode plate film which consists of ITO etc. with vacuum 
deposition is formed, further, pattern NINGU of this anode plate film is 
carried out by etching etc. at a desired configuration, and an anode plate 
12 is formed. 

[0025] Next, after forming an insulator layer with a spin coat method etc. 
as opposed to the glass substrate 11 with which the anode plate 12 was formed, 
an insulating layer 13 is formed in fields other than a luminescence field 
by photo etching etc. 

[0026] Subsequently, a hole injection layer / EL layer 14 is formed by the 
spin coat method, the ink jet method, etc. on the anode plate 12 formed 
in the glass substrate 11, and an insulating layer 13. The solution used 
in case an organic electroluminescence layer is formed comes to dissolve 
the conductive polymer mentioned above and the luminescent polymeric 
materials corresponding to each color in solvents, such as water, a xylene, 
toluene, a tetrahydrofuran, a mesitylene, a tetralin, and dioxane. 
[0027] Next, cathode 15 is formed in a predetermined pattern by vacuum 
deposition, a spatter, etc. which used the mask on the hole injection layer 
/ EL layer 14. 

[0028] Subsequently, an insulating layer 16 is formed all over a panel with 
a spin coat method etc. on this cathode 15. 

[0029] The amendment layer 17 is formed in the field corresponding to the 
field to which cathode 15 is formed on this insulating layer 16 neither 
of the vacuum deposition which used the mask, nor a spatter. In this case, 
since the amendment layer 17 is formed with the same metallic material as 
cathode 15, that transparency becomes the same only by forming in the same 
thickness as cathode 15. 

[0030] Finally, encapsulant 18 is applied on this amendment layer 17, and 
the closure substrate 19 is further formed on this. 

[0031] Since the amendment layer 17 formed by the same ingredient as this 
cathode 15 and the same thickness is formed in the field corresponding to 
the field in which cathode 15 is not formed according to the operation 
gestalt described above, when a user looks at an organic EL panel 10 from 



a screen side, it becomes the transparency of homogeneity over this whole 
panel surface, and the boundary of cathode 15 is not conspicuous. Therefore, 
the display by LCD20 which has this organic EL panel 10 caudad also becomes 
legible. 

[0032] C: Although the same metallic material as cathode 15 was used with 
the ingredient operation gestalt of the modification (l) amendment layer 
17 as an ingredient which forms the amendment layer 17, do not necessarily 
restrict to this. That is, if the almost same transparency and a part light 
transmission property are realizable even if it is not the same ingredient 
as cathode 15, using as an ingredient of the amendment layer 17 is possible. 
In this case, what is necessary is just to be able to realize the almost 
same transparency and a part light transmission property, even if the 
amendment layer 17 does not need to be the same thickness as cathode 15 
and it is different thickness from this. Moreover, although considered as 
a configuration which puts the amendment layer 17 with an insulating layer 
16 and a sealing agent 18 with the operation gestalt, as long as it forms 
the amendment layer 17 with an ingredient without fear of degradation by 
the oxidation mentioned above, you may prepare on the closure substrate 
19 which shows the amendment layer 17 to drawing 2 . 

[0033] (2) Although the class operation gestalt of a luminescence panel 
explained the organic EL panel of transparence as an example, you may be 
other luminescence panels, such as organic [ of not only this but 
transparence / LED ], and inorganic [ EL ]. 

[0034] (3) In the structure operation gestalt of the wrist watch mold 
information machines and equipment 100, the wrist watch mold information 
machines and equipment 100 had become the structure which has arranged LCD20 
under the organic EL panel 10 of transparence. However, the configuration 
for displaying various information on a user in the wrist watch mold 
information machines and equipment 100 is not restricted to the above modes, 
and can consider various things. If an example is given, the wrist watch 
mold information machines and equipment 100 may be replaced with the liquid 
crystal panel 20 shown in drawing 1 , and may be equipped with the dial 
face which directs time of day with a guide. In this case, it is necessary 
to establish a drive circuit in a front-face [ of the circuit board 4 ], 
or rear-face side at the time of the analog meter for driving the guide 
on a dial face. Moreover, the both sides of the organic EL panel 10 shown 
in drawing 1 and LCD20 may be constituted as a transparence panel, and you 
may have further the dial face of LCD20 which performs time-of-day 
directions with a guide caudad. It is necessary to prepare a drive circuit 
like the above also in this case at the time of an analog meter. 



[0035] (4) Although the class operation gestalt of a loading device 
explained the example which carried the organic EL panel 10 in the wrist 
watch mold display device 100, it can carry in various electronic equipment, 
such as information terminals, such as music playback devices, such as 
communication equipment, such as not only this but a portable telephone, 
and an MP 3 player, PDA (Personal Digital Assistants), and a personal 
computer. 
[0036] 

[Effect of the Invention] The boundary of an electrode is not conspicuous 
even if it is the case where a user looks at this luminescence panel, since 
the amendment layer which has transparency almost comparable as this 
electrode is formed in the field corresponding to the field in which the 
electrode of a luminescence panel is not formed according to this invention. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of wrist watch mold information 
machines and equipment in which the organic EL panel concerning the 
operation gestalt of this invention was carried. 

[Drawing 2] It is the sectional view of the organic EL panel concerning 
this operation gestalt. 

[Drawing 3] It is a top view at the time of seeing the cathode of the organic 
EL panel concerning this operation gestalt from a direction perpendicular 
to a panel side. 

[Drawing 4] It is a top view at the time of seeing the amendment layer of 
the organic EL panel concerning this operation gestalt from a direction 
perpendicular to a panel side. 

[Drawing 5] It is the sectional view of the organic EL panel in the 
conventional example. 
[Description of Notations] 

1 . . . Cover glass, 

2 ... Case, 

3 ... Back lid, 

4 . . . Circuit board, 

5 . . . Quartz resonator, 

6 ... Cell, 

1 ... IC chip, 



10 .. 


. Organic EL panel 


11 .. 


. Glass substrate 


12 . . 


. Anode plate, 


13 .. 


. Insulating layer, 


14 .. 


. A hole injection layer / EL layer, 


15 .. 


. Cathode, 


15a . 


. . Common electrode, 


15b . 


. . Inter-electrode wiring, 


15c . 


. . Cathode auxiliary wiring, 


16 .. 


. Insulating layer, 


17 .. 


. Amendment layer, 


18 .. 


. Sealing agent, 


19 .. 


Closure substrate, 


20 .. 


Liquid crystal panel 


100 . 


. Wrist watch mold information machines and equipment. 



